Long-term efficacy of enzyme replacement therapy for adenosine deaminase (ADA)-deficient severe combined immunodeficiency (SCID).
Adenosine deaminase (ADA)-deficient Severe Combined Immunodeficiency (ADA-deficient SCID) is characterized by impaired lymphocyte development and function resulting from the adenosine metabolism defect. Enzyme replacement therapy with polyethylene glycol-conjugated adenosine deaminase (PEG-ADA) minimizes infectious complications of ADA-deficient patients who have not received bone marrow transplantation. In PEG-ADA therapy, enzymatically active ADA continuously circulates to act as a metabolic sink, detoxifying the adenosine and deoxyadenosine metabolites that accumulate to high levels in the absence of ADA. Studies have shown that upon the initiation of PEG-ADA therapy, the absolute numbers of circulating T and B lymphocytes and NK cells increase and protective immune function develops. However, the long-term efficacy is unknown. This retrospective study was designed to assess the long-term effectiveness of PEG-ADA treatment, based on evaluation of the immune function of nine ADA-deficient SCID patients (age 5-15) treated over the past decade. The results showed that the lymphocyte counts of all of the PEG-ADA treated patients were below the normal range at all times, despite initial improvements. A gradual decline of mitogenic proliferative responses occurred after a few years of treatment and normal antigenic response occurred less than expected. To this date, these low numbers and functions of lymphocytes had been adequate to provide protective immunity. These patients should be followed closely to detect a premature decline in immune function with aging in future decades of PEG-ADA therapy.